Regulatory phosphorylation of phosphoenolpyruvate carboxylase in protoplasts from Sorghum mesophyll cells and the role of pH and Ca2+ as possible components of the light-transduction pathway.
The light-dependent phosphorylation of the photosynthetic phosphoenolpyruvate carboxylase (PyrPC) was shown to occur in protoplasts from Sorghum mesophyll cells. It was accompanied by an increase in PyrPC protein-serine-kinase activity and conferred the target-specific functional properties, i.e. an increase in Vmax and apparent Ki for L-malate, as previously found with the whole leaf. The light-dependent regulatory phosphorylation of PyrPC was (a) specifically promoted by the weak bases NH4Cl and methylamine (agents which increase cytosolic pH), but not by KNO3, (b) inhibited by the cytosolic protein-synthesis inhibitor, cycloheximide, thus confirming that protein turnover is a component of the signal-transduction cascade, as reported in [4], (c) found to moderately decrease in the presence of EGTA and to be strongly depressed when the Ca(2+)-selective ionophore A23187 was added to the incubation medium together with EGTA. Addition of Ca2+, but not of Mg2+, to the Ca(2+)-depleted protoplasts partially, but significantly, relieved the inhibition. Calcium deprivation apparently affected the in-situ light-activation of the PyrPC protein kinase. These data indicated that both Ca2+ and an increase in cytosolic pH are required for the induction of PyrPC protein kinase activity/PyrPC phosphorylation in illuminated protoplasts from Sorghum mesophyll cells.